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DETAILED ACTION 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,2,4,5,7,9-12,14,15,17,19,20-27,29-34,48-50,52-56,66-74, and 84 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Sun et al. in U.S. Patent 
Application Publication No. 2006/0131288 in view of Boyle et al. in EP 1 ,260,838. Sun 
et al. discloses material processing using a burst of ultrashort laser pulses to ablate a 
sublayer (see paragraph 58) of the workpiece and selecting appropriate pulse 
parameters (energy, pulse width, and wavelengths). Boyle et al. teaches (as shown in 
figure 2) a first pulse having a width greater than the pulse width of a second laser 
pulse, the second laser pulse being in the picosecond range or shorter. It would have 
been obvious to adapt Sun et al. in view of Boyle et al. to provide this, the motivation 
being to avoid cracks and strains in the workpiece. 

3. Claims 3 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sun et al. in view of Boyle et al. as applied to claim 1 above, and further in view of 
Jennings in U.S. Patent Application Publication No. 2003/0196995 A. Jennings teaches 
measuring pulse width at half maximum (see paragraph 36). It would have been 
obvious to adapt Sun et al. in view of Boyle et al. and Jennings to provide this to 
measure the pulse widths by a known standard. 
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4. Claims 6,16,24-28,51, and 68 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sun et al. in U.S. Patent Application Publication No. 2006/0131288 
A1 in view of Boyle et al. as applied to claims 1 ,12,48, and 66 above, and further in view 
of Sasaki et al. in U.S. Patent Application Publication No. 2003/0216012 Al. Sasaki et 
al. teaches using pulses of different vectors of polarization (see paragraph 136). It 
would have been obvious to adapt Sun et al. in view of Boyle et al. and Sasaki to 
provide this so that more energy is absorbed by the material. 

5. Claims 8,18,23,53,67 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sun et al. (288) in view of Boyle et al. as applied to claims 1 ,12,22,48, and 66 
above, and further in view of Yamazaki et al. in U.S. Patent Application Publication No. 
2004/021441 1 . Yamazaki et al. teach laser processing with a pulse frequency greater 
than 100 kHz (see paragraph 122). It would have been obvious to adapt Sun et al. in 
view of Yamazaki et al. to provide this to efficiently laser process the material. 

6. Claims 35,36,39,40,41 ,43-47,57-59,63-65,75,78,79-83, and 84 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Sun et al. in view of Boyle et al. in 
EP 1,260,838 and Forsman et al. in U.S. Patent No. 6,664,498. Sun et al. discloses 
material processing using a burst of ultrashort laser pulses to ablate a sublayer (see 
paragraph 58) of the workpiece and selecting appropriate pulse parameters (energy, 
pulse width, and wavelengths). Boyle et al. teaches using ultrashort pulses in which the 
second pulse has a shorter pulse width than the pulse width of the first laser pulse in to 
prevent cracks and strains in the workpiece. Forsman et al. teach using overlapping 
pulses (see figure-2B). It would have been obvious to adapt Sun et al. in view of Boyle 



Application/Control Number: 10/813,389 Page 4 

Art Unit: 1725 

et al. and Foreman et al. to provide this to being to avoid cracks and strains in the 
workpiece and to enhance the machining removal rate. 

7. Claims 37,62 and 76 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Sun et al. in U.S. Patent Application Publication No. 2006/0131288 in view of Boyle 
et al. in EP 1 ,260,838 and Forsman et al. in U.S. Patent No. 6,664,498 as applied to 
claims 35,57 and 75 above, and further in view of Yamazaki et al. in U.S. Patent 
Application Publication No. 2004/021441 1 . Yamazaki et al. teach processing with a 
pulse frequency greater than 100 kHz (see paragraph 122). It would have been obvious 
to adapt Sun et al. in view of Forsman et al and Yamazaki et al. to provide to efficiently 
laser process the material. 

8. Claims 38,42,60, and 77 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sun et al. in U.S. Patent Application Publication No. 2006/0131288 
A1 in view of Boyle et al. and Forsman et al. in U.S. Patent No. 6,664,498 as applied to 
claims above, and further in view of Sasaki et al. in U.S. Patent Application Publication 
No. 2003/021 6012 A1 . Sasaki et al. teaches using pulses of different vectors of 
polarization (see paragraph 1 36). It would have been obvious to adapt Sun et al. in 
view of Boyle et al., Forsman et al. and Sasaki et al. to provide this so that more energy 
is absorbed by the material. 

9. Applicant's arguments with respect to claims of record have been considered but 
are moot in view of the new ground(s) of rejection. The newly cited Boyle et al. 
reference discloses having the second pulse width being shorter than the fist pulse 
width and thus corrects the problems with the Sun et al. reference discussed in the 
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REMARKS of 1 1 December 2006. In claim 22 the language "wherein predetermined 
parameters of the first pulse are selected to induce a change in a selected property of 
the material, and predetermined parameters of the second pulse are selected based 
upon the property change induced by the first pulse" is considered to be done by the 
user prior to laser machining. Boyle et al. discloses the second pulse entering the 
modification caused by the first laser pulse, the duration and energy set as a function of 
the material. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey S. Evans whose telephone number is (571)- 
272-1 174. The examiner can normally be reached on Mon-Fri 6:30AM to 4:00 PM, 
alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on (571)-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
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Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

// JC. 



Geotfrey S Evans 
Primary Examiner 
Art Unit 1725 
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